Most adults spend at least half of their waking life in a place of work. They are surrounded by peers with whom they largely share norms and values and by whom they are often influenced. The workplace appears to be an obvious target for health promotion efforts. The majority of general health promotion programs in workplace settings have concentrated on broad concepts such as wellness, quality of life and fitness, or have focused on more specific topics such as hypertension, stress, weight control, smoking or alcohol use. It is well known that gender differences in Japanese were more significant in smoking habits, alcohol consumption, and other health behavior 1, 2) in comparison with other developed countries [3] [4] [5] . In the United States in particular there has been an increased interest in looking at gender differences in health and disease 6) . Some differences in the health habits of men and women were reported: women reported 'healthier' behavior than men in terms of sun protection, tooth brushing, red meat consumption, adding salt to meals, conscious efforts to eat fiber and avoid cholesterol, driving within the speed limit, regular access to a doctor and attendance at the dentist, and blood pressure measurement 4) . Although many general health promotion programs have been based in the working place, only a few include or focus specially on oral health care [7] [8] [9] . According to the Report on the Survey of Dental Diseases, data have consistently shown that the mean number of filled teeth in women is higher than that in men and that women have tended to become edentulous at a younger age 10) . These gender differences are not easy to explain; some researchers think the differences reflect dentist-patient relationships more than disease occurrence. Fukuda et al. 11) reported that the frequency of dental visits in the past showed an inverse relationship with the mean number of teeth present. They also reported the mean number of teeth present had a significant relationship with perceived health status, and that implementation of particular oral health habits, such as changing the toothbrush within three months, receiving tooth brushing instruction, scaling, and prompt dental treatment were related positively to the number of teeth present.
In a recent study, gender differences in self-reported dental health attitudes and behavior between dental students were not a major feature, but the favorable attitudes/behavior toward oral health appeared to reflect students' clinical training experience 12) . While several behaviors have been implicated as risk factors influencing the gender differential, analysis has generally been restricted to a few behaviors at a time, with minimal adjustment for other factors. The purpose of this survey was to assess a broad range of personal activities and clarify gender-related similarities and differences in oral health care of employees in Japan.
Subjects and Methods
A 60-item questionnaire named Dental Checker ® (KAITEC, Tokyo) was used, which is an instrument for assessing dental health knowledge, attitudes, behavior and perceived oral health by using a computer program. The questionnaire was developed on the basis of a factor analytical study 13) . Each scale of knowledge, attitudes, behavior, and perceived oral health in Dental Checker ® was related to oral conditions such as dental caries prevalence, periodontal disease and the number of tooth loss in a population of Japanese employees 14) . The study population has previously been described 15) . All of the companies joining the Health Insurance Union in Japan were asked to organize direct feedback to employees about their own oral health concerns using Dental Checker ® by mail. Twenty-nine companies participated in this survey. The survey was conducted by company personnel offices for education and training of employees. It was announced to employees that the aim of the survey was to assess the oral self-care level. Participation was voluntary and was free of cost to employees. Data were collected from only dentate subjects over a one-year period in 1992/93. The questionnaire was distributed by section chiefs and collected by them or sent directly by mail to the personnel office. The responders were required to fill in their name and address. Care was taken to encourage a response from those surveyed by enclosing a self-addressed envelope. Subjects were 77,845 Japanese employees (males, 52,345; females, 25,500). The mean age of the males was 40.9 yr., and that of the females was 37.1 yr. The response rate was 60.2%.
Guided by studies suggesting both age group and gender differences in self-care behavior 3, 16) , all variables of the questionnaire were analyzed by gender and age group (less than 20 yr., 20-24 yr., 25-29 yr., 30-34 yr., 35-39 yr., 40-44 yr., 45-49 yr., 50-54 yr., 55-59 yr., and 60 yr. and older). Interest here is on gender differences in the descriptive nature of the behavior as shown by the percentage distributions. Gender differences were assessed by the Mantel-Haenszel odds ratio (OR) and associated chi-square tests 17) . The three or five categories of some items were combined to form a dichotomy. The percentage differentials were calculated for the dichotomies for 10 age categories. Table 1 shows the percentage distribution of the target population of employees and the respondents according to age group and gender. Male employees as a whole and employees of between 20 and 34 years old underrepresented in this sample with respect to the target population.
Results
Gender differences in dental knowledge are shown in Table 2 . About one third of all respondents stated that tooth decay often occurs in poor quality teeth (Item 2) (males; 30.6%, females; 38.5%, P<0.001, OR=1.45). More than one third of males answered that toothbrushing once a day is sufficient if it is done carefully, while 18.0% of females answered this way (Item 24) (P<0.001, OR=2.65). Similarly, whilst 20.5% of males thought that the fillings should not be brushed as frequently because they are liable to fall out, 14.9% of females did so (Item 34) (P<0.001, OR=1.53). The percentage of those "having a knowledge of the total number of adult's teeth" among males was much lower than that of females (Item 56) (males; 24.9%, females; 43.6%, P<0.001, OR=2.56). Gender differences, however, were small with respect to their assessment of the risk factors of periodontitis, where more than one fourth believed that eating too many sweets causes periodontitis (Item 51) (males; 28.6%, females; 25.3%, P<0.001, OR=1. 19) , and that about a half thought dental visits only to remove calculus or using a toothpaste with fluoride is effective in preventing periodontitis (Item 19) (P<0.001, OR=1.07). Attitudes section of the survey is shown in Table 3 . Of great significance was a finding that 81.8% of females felt uncomfortable when they have slept without brushing their teeth, as contrast with 58.8% of males (Item 33) (P<0.001, OR=3.22). A significantly higher percentage of female employees answered that they go to the dentist at once when they discover a decayed tooth than male employees (Item 53) (females; 51.3%, males; 35.3%, P<0.001, OR=2.13). The percentage of females having been to the dentist more times than others was much higher than males (Item 47) (females; 49.0%, males; 37.4%, P<0.001, OR=1.67). Most of the employees stated that they put off going to the dentist until they have a toothache (Item 1) (females; 70.1%, males; 77.3%, P<0.001, OR=1.53).
Gender differences were also found with respect to their assessment of oral diseases, where more female employees thought periodontal disease is a serious disease compared to males (Item 10) (females; 94.0%, males; 87.5%, P<0.001, OR=2.69); and where less females didn't really think that decayed teeth are a disease (Item 15) (females; 49.0%, males; 56.7%, P<0.001, OR=1.40). The percentage of females paying much attention to the condition of their teeth was much higher than males (Item 45) (40.7 and 32.9% respectively; P<0.001, OR=1.50). The percentage of females seeking instruction of toothbrushing was much higher than males (Item 23) (males; 39.0%, females; 52.8%, P<0.001, OR=1.81). Further, more than half of the females (57.8%) agreed with the statement that their surroundings permit them to clean their teeth without reserve after lunch, while 35.4% of males agreed with this statement (Item 54) (P<0.001, OR=2.77). Females tended to state more frequently that the cost of dental care does not discourage them from seeking dental care (Item 20) (females; 56.2%, males; 54.9%, P<0.001, OR=1.06), but the difference was small.
The pattern of health-related behavior in males and females is summarized in Table 4 . Significant gender differences were found for all 18 items, and in each case, females generally reported 'healthier' behavior than males. The most striking result was that female As can be seen from Table 4 , other major healthier behavior, such as brushing teeth around the border between tooth and gum (Item 3), brushing between teeth (Item 25), and keeping the backs of their teeth clean (Item 8), were practiced by a sizable proportion, while only a minority used dental floss (Item 17) (males, 14.4%; females, 24.9%; P<0.001, OR=2.04) and went to see the dentist regularly (Item 21) (males, 13.2%;, females, 18.9%, P<0.001, OR=1.66).
Gender differences in perceived oral health are shown in Table 5 . Gender differences were found in the population with respect to their self-assessment of: bad breath (Item 11) (males, 35.1%; females,; 28.1%; P<0.001, OR=1.38), enlarged spaces between teeth (Item 12) (males, 48.4%; females, 40.7%; P<0.001, OR=1.41), 
Discussion
A striking finding in the present study was the consistency of gender differences in oral health care. Female employees were more likely than males to check their teeth in a mirror or to clean their teeth before going to bed no matter how tired they are. Women generally had better oral health habits than men, a finding which agreed with those from an employed population in Hong Kong 18) . Women tend to perform each of the healthy behaviors at the recommended frequency. Past discussions of similar findings have suggested that they result both from a greater interest in health among women Superscripts A, B and C denote items with two, three and five categories respectively. "% agreed" is a mean value of X1, X2, … , and X10, where X1, X2, … , and X10 are the % agree strata by age group. OR; Odds ratio. NS; Not significant. Superscripts A, B and C denote items with two, three and five categories respectively. "% agreed" is a mean value of X1, X2, … , and X10, where X1, X2, … , and X10 are the % agree strata by age group. OR; Odds ratio. NS; Not significant.
and from greater social pressures on women to be physically attractive [19] [20] [21] . Gender differences were also recorded in the prevalence of: tooth mobility, enlarging spaces between teeth and food impaction, consistent with smaller surveys 22, 23) . In spite of having subjective oral symptoms frequently, men were less likely to visit the dentist. These results coincide with those of Reisine's survey 24) , where women visit the dentist on a regular basis regardless of their dental status, while men only go to a clinic when in extreme need of treatment. One of the main reasons may be that men's office hours are much longer than women's. The average hours worked are 181.9 hours per month in Japanese male workers, but in females 162.2 hours 25) . WHO has stressed that barriers exist to the receipt of dental care within populations and has suggested the workplace as a key area in which these barriers can be removed 26) . However, more than half of Japanese males did not really think that decayed teeth were a disease. Nearly half of males reported that they were too busy to go to the dentist. Only 35% of males stated that they went to the dentist at once when they discovered a decayed tooth. Employees had limited knowledge of dental diseases, their causes and prevention. The commonly practiced tooth cleaning procedures without dental floss seemed to fail to control dental caries and gingival inflammation. Kawamura et al. 27) reported that almost 40% of employed adults over 45 years of age have periodontal pockets 4 mm or greater, indicating a moderately compromised status of the supporting periodontal tissue. Untreated periodontal diseases can lead to tooth mobility; poor esthetics, decreased ability to eat, chew or speech, and tooth loss. These conditions can be a significant source of discomfort and affect the person's quality of life (that is, their ability to eat, speech, taste, and swallow). In a study of the effects of an intensified oral hygiene program in 18-40-year-old industrial employees, Suomi et al. 28) noted the loss of periodontal support (attachment loss) was about one-third of that found in the control group. Westerman 8) also reported the preventive dental care program at the workplace resulted in both improved oral cleanliness and the referral of employees to private dentists. Occupational health service in Japan, however, has been depending much on regulations. Oral health activities for employees including periodontal examinations, oral health guidance and oral prophylaxis, have been provided only in some of the wealthier companies.
For most employees, the absence of discomfort is thought to reflect good oral health and pain arising in the mouth is seen as a warning. This warning does not automatically send the sufferer to a dentist. The low attendance for dental treatment of male employees would reduce the effectiveness of any dental services. Male employees must be informed about the relative efficiency of self-care procedures with professional care. Traditional wooden toothpicks called 'tsumayohji' are commonly used after meals in the Japanese population, more so in men than women. If proper toothpicks and interdental brush were substituted for 'tsumayohji', they could become effective self-administered oral hygiene measures which would benefit male employees greatly. On the other hand, significantly more females wanted to learn how to clean their teeth. Their surroundings often permit them to clean their teeth without reserve after lunch. Durlak & Levine 29) reported that group training in plaque control methods improved pocket depth and bleeding scores. Kois et al. 30) have shown group instruction to be as effective as the more time-consuming individual approach. Although group intervention is rarely used in dentistry, groups would offer several important advantages over individual approaches. Group instruction for female employees might be more effective, although the participants might be somewhat embarrassed and hesitant in a peer-group setting.
It is important to consider the differences between the study group and the target population to decide whether or not results are representative of the phenomenon in the target population. From an epidemiological standpoint, the present study has limitations. First, random sampling was not performed, and the sample was collected from among companies whose health personal had approved of attending this survey. Such companies presumably have a positive attitude toward occupational health services. These are large enterprises which, generally speaking, seem to be more concerned about the health care of their employees than small-scale companies with less than 300 employees 31) . However, comparison with small-scale companies was not made since all of the survey companies had more than 300 employees. Second, the response rate was only 60 percent. Employees having a negative attitude toward dental health care would be unlikely to have responded to the questionnaire. Especially male employees and employees of between 20 and 34 years old underrepresented in this sample with respect to the target population. Females and elders with a direct interest in the content of the self-monitoring survey are more likely to respond. Consequently, it is likely that the study subjects were better motivated than the target population and this needs to be taken into account when interpreting the results. Although caution should be exercised in making generalization based on the results of this study, gender may be a fundamental socio-cultural factor exerting an influence on oral self-care, at least in a population of Japanese employees.
